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Question 1 (10 marks) 
 
The material used for the shaft has an allowable shear stress of allow = 100 MPa. If the members are 
connected together with a fillet weld of radius 3 mm, determine the maximum torque T that can be applied. 





Question 2 (15 marks) 
 
The stainless steel shaft shown in the figure below is solid with a diameter of 15 mm. The shaft is fixed at 
A and E (A and E do not rotate). The shear modulus of elasticity, G = 75 GPa. 
For the torques shown, determine: 
a. the values (in N/mm
2
) of the maximum and the minimum shear stress in the shaft and the 
locations where these occur. (12 marks) 
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Question 3 (20 marks) 
 
For the beam shown below: 
a. Draw the shear force diagram and the bending moment diagram for the beam, including all 
important values. (8 marks) 
b. Assuming linear-elastic bending, where do the maximum tensile and compressive bending 
stresses occur? (2 marks) 
c. Where does the maximum shear stress occur? (1 mark) 
d. Calculate the maximum value (in N/mm
2
) of tensile bending stress in the beam. (4 marks) 
e. What would be the maximum value (in N/mm
2
) of bending stress be if the forces shown below 
were acting from the side (perpendicular to the page) instead of from above, and where would it 
occur. (5 marks) 
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Question 4 (15 marks) 
 
The beam shown below is constructed from three boards. It is subjected to loads of P=10 kN. The nails 
used to hold the top and bottom flanges to the web can withstand a maximum shear force of 1000 N 
each. Determine the required spacing of the nails to hold the top flange to the web within region AC. 
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Question 5 (20 marks) 
 
An aluminium beam is used to support the load w= 12 kN/m as shown in the figure below. The solid 
beam is rectangular with a height of 200 mm and a width of 120 mm. The modulus of elasticity for the 
beam is E = 70 GPa. 
 
a. Express the bending moment along the length of the beam as a function of x in terms of the 
reaction force at A. (3 marks) 
b. What is the deflection of the beam at B? (1 mark) 
c. What is the slope (in radians) of the beam at B? (1 mark) 
d. Draw an exaggerated deflected shape for the beam. (2 marks) 
e. Determine the value of the slope (in radians) of the beam at A. (3 marks) 
f. Determine the reaction force at A. (3 marks) 
g. Determine the slope and the deflection of the beam halfway between A and B (3 m from A). 
(4 marks) 
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Question 6 (20 marks) 
 
 
The frame shown above is made of timber and can be assumed to behave in a linear-elastic manner. 
Determine the values of: 
a. the internal axial (normal) force, shear force(s), torque and bending moment(s) at point A. 
(4 marks) 
b. the stresses caused by the normal force, torque, shear force(s) and bending moment(s) at 
point A. (6 marks) 
c. the principal stresses at point A. (6 marks) 
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